CHAPTER 6

BIOLOGICAL EFFECTS IN MAMMALS:  TOLUENE, THE XYLENES,
ETHYLBENZENE, AND CUMENE

This chapter contains reviews of the acute and chronic toxicity
of toluene, the xylenes, ethylbenzene, and cumene, their rautagenicity,
teratogenicity, and potential for carcinogenicity.  Because of the
volatile nature of these compounds, special emphasis is placed on
neurotoxicity and the "glue sniffing" phenomenon.

Variation in the extent and type of data concerning individual
alkyl benzenes, especially those pertaining to acute, subchronic,
and chronic toxicity and human health, have made it difficult to
present a discussion of each compound or to make comparisons among
the alkyl benzenes.  Nonetheless, the committee has attempted to
summarize the data on the biological activity of the alkyl benzene
compounds and to interpret their potential significance to the
health of humans.

Current environmental exposure standards for alkyl benzenes
such as toluene and xylene are based chiefly upon evidence of
their effects on the central nervous system.  Because of their
high affinity for lipids, these and similar compounds are rapidly
taken up by the nervous system.  High-level exposures may produce
signs and symptoms of dysfunction of the central nervous system
within minutes after the beginning of exposure.  Of the six com-
pounds being considered in this review, only toluene, xylene, and
styrene have received enough attention from investigators to justify
reasonably sound conclusions concerning their neurotoxicity.  This
chapter focuses largely upon the acute and chronic neurotoxic effects
of toluene and xylene in mammals.  Chapter 7 contains discussions
of the effects of styrene and styrene oxide.  The organization and
writing of these sections were simplified considerably by the existence
of excellent recent reviews of the neurotoxicity of toluene (U.S.
Environmental Protection Agency, 1979; U.S. National Institute for
Occupational Safety and Health, 1973), xylene (U.S. National Institute
for Occupational Safety and Health, 1975), and styrene (Harkonen,
1978).

Short-term bioassays are assuming greater importance in the
evaluation of. genetic properties of a test chemical.  The recent
suggestion that benzene produces leukemia has stimulated extensive
investigations of the clastogenic properties of the aromatic hydro-
carbon solvents and limited studies of their ability to induce gene
or point mutations.  This review presents the limited data that
are available concerning the mutagenicity of toluene, xylene,
ethylbenzene, and cumene.
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